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THE MANAGER'S ROLE IN TECHNOLOGY TRANSFER 
t J. W. Creighton, J. A. Jolly and T. A. Buckles 
ABSTRACT 
The objectives of this article are to assist managers to understand the complexities 
inherent in the transfer of technology, and contribute to the enhancement of managerial 
capabilities for handling matters related to the management of innovation and change. No 
specific procedural descriptions of plans or processes are provided. Rather, concepts are 
presented and described which should increase a manager's understanding of the intricacies 
involved in innovation and the possible approaches which might be taken. 
I INTRODUCTION 
Few managers are paid to maintain the status quo. Effective managers are expected 
to innovate and change things, and change them for the better. Thus a prime role of 
managers is the management of change. A key ingredient in the management of change 
consists of bringing new ideas, knowledge, processes and products to the attention of 
those who might use them, and then encouraging trial and application. This transition 
into use is known as "technology transfer". Stripped of the ever increasing jargon of 
technology transferrists, technology transfer is simply putting something which is known 
into use or a new use or application. 
This article's intent is to assist managers to understand the complexities inherent in 
the transfer of technology, and contribute to the enhancement of managerial capabilities 
for handling matters related to the management of innovation and change. No specific 
procedural descriptions of plans or processes will be provided. Rather, concepts will he 
presented and described which should increase a manager's understanding of the intricacies 
involved in innovation and the possible approaches which might be taken. The following 
will be addressed: 
I. The meaning of technology transfer to a manager. 
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2. Nine elements which appear in successful transfers. 
3. Fitting the nine elements and other concepts into a 
manager's own ways of doing things. 
4. The utilization of liaison agents and networks in the 
transfer of technology. 
5. Examples of effective transfer. 
Unfortunately, the job of managing technology transfer is far more complex than 
defining it. The manager cannot do it alone, yet he must he involved with the allocation 
of resources needed to accomplish change. His is an overseeing role, and he must, therefore , 
have people in the organization who have a tendency to be innovative and can live with the  
inherent risks of being innovative. Knowledge, skill, and energy are general criteria for 
hiring, but innovativeness is usually not. 
Innovativeness in a job applicant is difficult to identify. Also, and quite properly, 
over-innovativeness in a new employee generally needs to be discouraged and not encourag- 
ed. It is difficult to attain the balance in an organization so that those working in it per- 
ceive their environment as supportive of appropriate and effective innovation. The tech- 
nology transfer role of the manager thus includes the establishment of an environmental 
climate fostering appropriate change. 
Education and work experience build proficiency in working with the more specific 
parts of a manager's job. However, proficiency in individual skills does not necessarily 
condition the manager for blending resources with the skills of individuals in the organiza- 
tion to attain an environment perceived by employees to encourage innovativeness. 
Many managers have turned to descriptions of ways by which others have attempted 
to manage technology. There is abundant literature dealing with technology transfer 
models (Myers 1969, Gilf'dlan 1970, Goldhar 1974). These models are procedural, or 
step by step in nature, and generally expand a previous experience by step by step pr0- 
cedural approaches to be used as guides toward the treatment of new situations. We are 
not going to do this. We have no desire to advocate any information movement theory. 
Instead, we will present some basic transfer concepts, and describe and discuss nine tech- 
nology transfer elements which we have found to be useful in assessing proposed transfers. 
We believe that an understanding of basic concepts and the nine elements will enhance a 
manager's capability to prepare technology transfer action plans for managing chang e 
(Jolly 1978). Above all, we wish to stress that the job of managing technology transfer 
is every hit as much a manager's job as is managing a production line, a budget or a market- 
ing plan. Effective management of innovation and change provides high potential for pay- 
off, both for individual professional stature, and for improved productivity and product 
quality. 
H TECHNOLOGY TRANSFER: WHAT IT MEANS TO A MANAGER 
The establishment of an environment to encourage effective innovation and change 
66 
is a primary part of a manager's job. Yet, it is one of the most difficult. Change for the 
sake of change must not be allowed to be a goal of  the f'mn. Any change or innovation 
which is contemplated must be evaluated to determine its potential contribution to goals 
of the firm. No manager needs to be told this, yet every manager recognizes the difficulty 
encountered in making the evaluations, choosing and rejecting, and then putting the inno- 
vation into effective use. The speed of rejection or acceptance and use may have critical 
monetary or operational consequences, and may be a key to productivity and competitive 
success. Technology transfer is thus concerned with enhancing the speed of flow of 
technology into use. 
The transfer of technology implies that there is a technology to transfer. Also im- 
plied is that there is a receiver for that technology. Unfortunately, the presence of a receiv- 
er is too often assumed when none can be identified, or an intended receiver may have no 
intent to receive. The identification of a receiver who, or which, will eventually try the 
technology and perhaps accept it if it is good may be easy, difficult, or impossible. Accept- 
ance may occur quickly, over a period of years, or never. Even when a technology is ap- 
plicable, the right fit for acceptance may be elusive or even impossible to achieve. 
The very fact that a seemingly usable technology is not in use implies that some- 
thing is missing, and that the environment to bring about effective trial, application and 
use is ambiguous and uncertain. 
One of our objectives is to present nine elements contributing to the transfer of 
technology into use. We now describe these elements and show bow they affect people 
and organizations, and how they can contribute to a manager's effectiveness. 
III THE TRANSFER ELEMENTS 
In 1972 we described linker concept methodology in the transfer process (Jolly, 
Creighton and George 1978). This work followed an earlier effort to develop a predictive 
movel for technology transfer (Creighton, Jolly and Denning 1971, 1972), which resulted 
from a search among the then known models to determine whether or not those models 
were based on common elements. It was found that the models were primarily of a pro- 
cedural step bY step nature, and described information movement occurrences from 
source to receiver. 
A characteristic of procedural models is that they tend to show a one-directional 
flow. They tend to describe the movement of a technology as a whole into use, and with 
the exception of a few feedback loops, omit consideration of the back and forth exchange 
of information that occurs as the various parts of the total technology gradually come 
together into useful form. The difficulty in modeling the myr!ad O f transactions which 
might occur in a single transfer led the authors to the belief that most transfers contain 
non-identifiable parts and that to accurately describe in model form all the parts of an 
actual transaction is next to impossible. 
Each transfer is prodecurally different from all others, although they may have 
common elements. For this reason we abandoned work on procedural models, believing 
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that if the factors which contributed to successful transfers were well understood, managers 
would be in an improved position for &awing up their own action plans for attracting and 
implementing innovations. 
Analysis of models yielded nine common elements. Most descriptions of  successful 
transfers stated or implied, sometimes repeatedly, the presence of these elements. It was 
apparent that all the transactions and sub-transactions recognized in the different models 
were embraced by the nine elements. 
Four of the elements are considered here to be formal, in the sense that they are 
relatively manageable and identifiable (Jolly 1978). They are recognized as things to be 
administered or things to be done. They are: 
The formal elements: 
1. ORGANIZATION 
2. PROJECT 
3. DOCUMENTATION of information 
4. DISTRIBUTION of information by whatever means, 
formally or informally 
The five informal elements are concerned with things which are not clearly identifiable, 
nor precisely manageable. Characteristics of individuals differ, and the differences cause the 
manager to need skills related to leading and influencing. Managerial ineffectiveness in the 
informal areas can negate positive effectiveness in the formal areas. 
The informal elements: 
5. L I N K ~ G  (coupling, liaison, etc.) 
6. CAPACITY to transmit or receive, and to act 
7. CREDIBILITY of parties or organizations in the transaction 
8. WILLINGNESS to transmit, receive, or implement ideas 
9. REWARD 
A considerable volume of work has been done by sociological and marketing research- 
ers on the importance of liaison in the technology transfer process. The very volume is an 
indicator of importance. However, we wish to stress that responsibility for transfer is seldor~ 
tied to the liaison function, but rather to the managerial and production functions. Of the 
nine elements, "linking" is the only one which is directly action related. People examining 
the technology transfer process tend to concentrate their attention on linking, linker net- 
works, and liaison simply because of the action implication. The theory thus has been the 
theory of information movement usually excluding management theory with which it must 
merge. Linkage is an important part, but the actual transfer does not take place until the 
information or technological process has been tried then rejected or put to use. By the tim~ 
this occurs the linking, or intermediary function has long since passed. 
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We wish to discuss the nine elements from the standpoint of the contribution of each 
to the total process of movement of information into use. The discussions will demonstrate 
that action must be taken in each elemental function, but that the part each plays is not 
necessarily a major part of the transfer process. Many actions might not, for instance, be 
recognized as technology transfer steps even though they might contribute to the transfer 
process. Odendaal (1982) has stated: 
"In reviewing the literature on research application, one is left disappointed 
if not beweldered, by the disjointedness of on-going technology programs, 
and by the lack of a common theory underlying the transfer process. This 
is an indication of the complex nature of technology transfer which is ,in 
fact, not a single process but the end result of many processes which vary 
from case to case." 
The quotation suggests that each of the nine elements may have its own theory, and that 
there is a separate theory tying them together. 
The Formal Elements 
Organization 
Characteristics of both formal and informal organizations impacting on the 
transfer. Includes such things as organization structure, managerial climate, 
make-up of the work force, policies, etc. 
The literature on organizations is abundant. There are many textbooks on the subject 
of organizations, descriptions of organizations, works having to do with making organizations 
more effective, the development of organizations, the relationships of people within an organ- 
ization, organization objectives and so on. This material is invaluable in understanding how 
organizations are constituted, and how they tend to work and not work. In the context of 
organizations having to do with technology transfer, the concern is not so much the particu- 
lar characteristic of an organization, but rather the concern for how a manager, in whatever 
organization he finds himself, can cause the information to flow at adequate speed through 
channels to produce results (Jolly 1975, Parrish 1975, Aanerud 1975, Grubber 1976). All 
aspects of an organization which influence productivity and the adoption of change are of 
concern to the manager as he considers the movement of new technologies into use. A man. 
ager, in considering the movement of technology, is particularly interested in the general 
attitudes toward linkage devices and linkers. He is concerned with organization structure. 
The degree to which information is facilitated or blocked at various steps should be 
watched closely. The manager is concerned with the number of transactions in bringing in 
a new technology. He is concerned with the flow patterns, the individuals through whom a 
piece of information must pass. He is greatly interested in the reward systems which cause 
people to pass new ideas or block them. He is interested in whether the knowledge about 
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possible new products and new technologies might be restricted or speeded because of the 
perception that knowledge is power. 
It is not our intent to dwell upon all of these variables, but rather to support the pre- 
mise that the entire field of organization study, organization development, and management 
is vitally important in the enhancement of the use of technology. The manager might be con- 
cerned with the structuring of innovation groups; groups which have as their mission the in- 
troduction of change and new technologies. He might also need to know when to leave them 
alone. He might be greatly concerned with the natural barrier systems which evolve in organ- 
izations as people strive to protect their jobs, status, and reputations, and cause things not to 
happen because of fear of adverse effects. Of great concern in any organization, when con- 
sidering the needs for continuing innovation, is the effective application of reward systems 
which can facilitate the acceptance of innovations and the speed of adoption. 
l~oject 
The nature of the project, procedures and standards for selectiov, standards 
for approval, response to potential user need, assignments of re~ Jurces, 
review systems, etc., are factors considered here. 
The element "Project" here refers to the thing or idea which is being pushed or pulled 
toward its destiny of use or rejection. It  may be a new process or product. If it is a concept, 
an idea, or even a management technique which might be used by the organization, it would 
also be a project. It  might be anything from a proposal to something ready or waiting for 
application. 
Various forms of action must be taken as a concept emerges, a project is identified, 
selected, developed, transitioned into further development, and eventually into use, rejec- 
tion or storage. The nature of the project and its potential for use might be primary consider- 
ations of a manager concerned with the productivity of his organization and the marketabili- 
ty of its output (Fish 1976). The selection of projects, the coddling of them through the 
organization, distribution to possible users, and follow-up on the distribution to ascertain 
whether or not modifications should be made are normally considered to be within the realm 
of a manager's job. 
A project tends to be thought of as static, although in reality during the course of its 
development cycle it passes from concept through many phases into ultimate form. During 
this progression it tends to be looked upon as a static thing by those working on a particular 
phase in its evolution. The manager's job is to look upon it as dynamic. When it leaves the 
domain of the researcher who has worked on it, or the manager who has been coddling it, 
it is considered by that particular group to be completed. If it is transitioned into a part of 
another project, it may be considered by the group who have finished working on it to have 
been used in that it is being used by another researcher or is now part of another project 
which may or may not reach ultimate use. 
Before ultimate use, a project not only passes from phase to phase, but may also pass 
through different organizations and through different industries. During this transition, the 
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transfer part of a manager's job is to attract and develop those projects which seem to have 
high potential, weed out those that do not, and provide direction for the next stage in 
the transition. 
Documentation 
Reports, technical notes, drawings, news articles, video tapes, movies, storage 
systems, etc., are documentation forms. Language, timing, the ability to 
express, and the understanding level of the potential user are of primary 
importance. 
In context used here, documentation will be considered to mean anything that is re. 
lated to the recording of information and its storage. It  is interesting that a segment of 
technology may be very well documented, and yet not be well documented for transfer 
(Elster 1969). The concern for technology transfer is that documentation be effectively 
done so that the form of documentation can enhance the ease of movement of the technol- 
ogy to another person or organization. Those who perform the documentation process, 
those who write, those who draw, those who prepare pictures, slides, movie film, video tape 
and so forth, are generally doing it for a particular purpose. The purpose may be related 
to a perceived end use, or the purpo~ may simply be to get it into the record so that the 
information will not be lost. 
Documentation for technology transfer purposes should be understandable by users 
other than other research scientists. It  seems logical that the form of documentation should 
be identified as each project is started with a user or application in mind. On the other hand, 
if no potential user can be identified perhaps the most logical form of documentation is 
simply to put it together in accurate form so that it can be maintained in the records and 
drawn out at some future date. 
A point to consider in documentation is that within a language, information can be 
expressed in many ways, understandable by different people. If the documentation of an 
original piece of information is made in the language of perceived potential users, the later 
utilization of that information or technology might be greatly facilitated. 
Distribution 
Where does information go? How does it move? How and by whom is it 
received? Is there follow-up? Can it be controlled? 
The word distribution as used here implies that something is provided and is received. 
Reception cannot be assumed when information is distributed by shouting into the wind 
about some new discovery. It would not be considered to be distributed unle~ somebody 
received it. The forms of distribution can vary. Many common ones, for instance, are 
through formal distribution systems such as newspapers, magazines, brochures, etc. Dis- 
tribution might be of printed documents or a video tape or movie. The distribution might 
be physical at one stage, or oral or visual as an individual sees a movie and hears the 
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message on it. The distribution might be verbal as when people engage in conversation or 
when the message is conveyed during a conference (Bennett 1976). It  may be visual and 
should be considered as visual when any knowledge about something is witnessed. 
The movement of people, such as reassignment or job switching, temporary loan or 
intergovernmental transfer, constitute a form of information distribution (Carter 1974). 
Computer databases are a major form of information storage and when tapped constitute 
an expanding information distribution media (Steidle 1977, Banner 1977, Modrowski 
1978). Information may be purposely conveyed or not. If  the information is received or 
knowledge is received about anything, it can be said to have been distributed whether or 
not it was intentionally distributed. However, the intent of the distributor of informa- 
tion has a great deal to do with the degree of reception of it. 
The Informal Elements 
In 1980, the authors contributed Part HI of a series of guides regarding 
technology transfer published b y  the Pacific Southwest Forest and Range 
Experiment Station, Berkeley, California (Creighton and Jolly 1980). This 
work treats the subjects of improving informal communications; the roles 
of linkers, gatekeepers and innovators; and the management of linker 
networks. The majority of publications on technology transfer have also 
dwelled upon these subjects with primary emphasis upon organizing for 
information movement through linking or linkage networks. Literature 
on the responsibility for transfer and how the transfer responsibility fits 
into organizational chain of command is scarce and treatment of it is 
somehow left to the imagination. It  is our intent here to describe some 
of the complex interactions in technology transfer processes and to con- 
tribute to an understanding of the general theory of how technology can 
be transferred. Several colleagues have cooperated with us in publishing 
an assortment of works dealing with the various formal and informal 
elements. A description and abstract of many of these works is summariz- 
ed by Rohrer (1980). 
Linker 
An intermediary person or organization between the source of knowledge 
and the application of knowledge (Creighton, Jolly and Denning 1971). 
It is not the purpose here to describe the ways in which linkers and the linker network., 
function. An understanding of the linker and linker networks and the ways by which linken 
operate can be found in some of the work referenced above. The meaning of the work 
"linker" in this context is that the linker is an individual who helps the source and user of 
information communicate. The linker is a most important cog in the transfer of technology. 
The linker can he associated with the source organization, the user organization, or some- 
where between the two. 
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It is not always possible to identify a person as a linker, or to find out after a linkage 
has occurred, how it occurred and who it was that caused it to happen. Managers are typical- 
ly satisfied that linkages happen without paying much attention to the fact that those who 
cause one linkage to occur are frequently working on several, and might be aided by some 
support. For instance, if a person picks up information from a journal reference and then 
starts applying it in his own organization, he is functioning as a linker, but the use of the 
new information may never be attributed to him. Frequently, the new use is disclaimed by 
the manager if it is not beneficial, with resulting blame to somebody. If it is beneficial, 
the manager frequently considers the linking to be something that the subordinate is suppos- 
ed to do as part of his job, and claims any credit from higher in the organization for him- 
self. This is common practice. Yet, it tends to cause the person who originated the inno- 
vation to be less anxious to innovate again. 
It is only normal that the majority of the literature on technology transfer pertains 
to the movement of information and the linking function since it is the only action related 
element of the nine. We support the standing that linkage has a primary part to play in 
transfer, but contend that major actions in a transfer are performed by people throughout 
the organization as they derive things and put them to use. Generation of information and 
utilization of it are rarely participated in by linkers. For this reason, the organization 
element and the management of it are of great importance. When the actions which must 
be taken to accomplish a transfer are considered, the focus shifts from linking. We can 
then cause the other elements to be viewed with a changed perspective. We, therefore, 
advance the following premises: 
1. Linking, while immensely important in technology transfer, is primarily 
important to provide interaction between sources of information and 
users .  
2. Linking networks, similarly, provide an important liaison function of 
immense importance, but the product from the networks is worthless 
unless action results. 
3. An emphasis on linking, networks, and change agent actions generates 
the assumption that they actually transfer the technology, while they 
may, in fact, work against the transfer by lessening emphasis on the 
responsibility of key managers of production functions. 
4. The primary responsibility for taking action to accomplish effective 
utilization of new technology rests with managerial personnel in 
both technology generating and using organizations. 
In his action role, a linker performs in a relatively risk-free environment. While 
successful linkage is dependent to a large extent to effecting a good transaction of the 
right thing between the right people or organizations, the linker assumes little or no risk. 
Any risk he might feel may well derive from loss of status as an opinion leader. A fair 
batting average on linkages can even overcome any status lessening. Studies have shown 
that linkers tend not to be bothered nor concerned by risk. This may be partly because, 
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in the linker role, they are not subjected to it. 
It is often assumed that a linker type person could, or should be assigned to carry 
an innovation to completion. The manager should recognize that the linker and intense 
advocate are separate and independent roles. It is highly unlikely that a linker will perform 
well as an intense advocate, at least for a long period of time. The linker tends to be a 
provider of information and not to be action oriented except to link. In contrast, the in- 
tense advocate role is single purpose, concentrated, distilled and often with a sharp focus. 
The position is often in opposition to the linker who provides sources, uses, examples, and 
references, and might be inclined to make change too early. 
The intense advocate needs, or needs to direct, the commitment of resources, and 
must obtain or provide management decisions. The linker seldom becomes involved in the 
allocation process. Rather, he leaves it to those with managerial responsibilities. 
The linker usually operates best under few restrictions, and has a way of turning re. 
strictions aside. In contrast, the intense advocate is likely to depend on systems, close 
supervision and monitoring, or provide it himself when in a managerial role. 
We are concerned with the use of all the informal elements by the entire managerial 
chain in an organization. This understanding is particularly critical in that it is often ex- 
tremely difficult for a manager to know how to use the capabilities of linkers and, some. 
times, even to identify them. Laner (1981) has identified the work of an executive to 
consistprimarily of delegating, innovating and negotiating. Leshko (1975) and Rowe 
(1976) in separate studies of perceptions of executives found support for the statement 
that much of the work of an executive consists of making sure that every possible advan- 
tage be taken of new technologies. No support was found, however, to claims that an ex. 
ecutive spends very much time in actual linking situations. The studies indicated that a 
key functionof executives is to make sure that linkages are made so that the organization 
can progress and maintain its ability to compete. 
There is a possibility that the over-innovative manager may become a negative gate- 
keeper by becoming so involved and supportive of his own innovations that he fails to 
consider those introduced by others. He may become a negative gatekeeper by shielding 
an organization from awareness of innovations to protect them for himself, or by prevent- 
ing them from being tested. In this regard, in using the linking capabilities of people in his 
organization, a manager should be careful to encourage the surfacing of ideas other than 
his own. 
A critical aspect of the manager's treatment of the linker function is that he allow 
himself to be too precisely influenced by those people closely associated with him. 
Sullivan (1980) has warned that the natural tendence of a manager to surround himself 
with capable people can frequently result in a curtain around him which prevents innova- 
tions that surface throughout the organization from being called to his attention. Sullivan 
also emphasized the importance for a manager to break through the managerial curtain 
surrounding him and make some association with people throughout an organization. 
The primary linker asset is the ability to communicate. The speech or writing may 
or may not be polished and there may be little of either. The communication asset in- 
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eludes such things as perception of the understanding level of others, how and when to 
demonstrate timing and who potential receivers might be. 
The importance of linking is illustrated by the fact that under one name or another, 
it is the one element recognized by everyone who works with technology transfer. 
Capacity 
A wide spectrum of traits of involved persons and organizations, both 
source and user, which might influence the movement of information. 
Capacity is related to ability and capability. The degree of capability is largely 
measured by whether or not a person or an organization can or cannot accomplish the 
assigned mission. It is as simple as that. If a factory does not have the machines to make 
a product, it does not have capacity -- it cannot. If it has the machines but does not have 
spare production time .. it cannot. If the factory has the machines and the time, the en- 
gineering capability, and all the other ingredients of a successful venture, it can, and that 
is capacity. If instructions are in German and a person only understands English, it cannot 
be done. If a person does not understand the technical language of a research project, he 
cannot interpret it into use. If a person is under strict procedural orders, which he knows 
will fail but feels that he knows a better way, he cannot function. If a person simply 
cannot get a job accomplished under extremely close supervision, then he cannot do it. 
There are innumerable reasons for 'cannot'. One of the functions of a manager's job 
is to take 'cannots' and turn them into 'cans' with some exceptions, of cours. For instance; 
I cannot tell a lie should not be changed to a can. The question, the, is: How does a 
manager change the "eannots" to "cans"? 
Credibility 
Credibility depends upon an assessment of reliability of information, its 
source, and of the intermediary, by the receiver; or an assessment by the 
source of the ability of of the receiver to understand or use the information. 
In a transfer transaction, all parties are both receiver and generator of at 
least parts of the information which passes between them. 
Credibility is a perceived state of value. It is the perception by one person of his own 
or of another person's knowledge, power, capacity, importance, respect, influence, and 
other such qualities. It is closely allied to capacity and willingness in the technology trans- 
fer process. A person who is not considered to be capable may have a difficult time convey- 
ing to others any sort of detailed information even though the information may be correct 
(Elster 1969). A person who does not hold another person as having a sufficient level of 
credibility may be unwilling to accept that information and try it. A manager's use of an 
understanding of credibility in the communication or transfer of technology based systems 
may depend a great deal upon his knowledge of the credibility of individuals toward each 
other within his organization. To put a work team together, when the members of the team 
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have no respect and lack confidence in the capability of other members of the work team, 
is almost certain to produce an environment from which constructive work by the group 
will be difficult to obtain. 
We do not advise that managers make credibility studies of people in their organiza- 
tions. There is no time for that. On the other hand, it is certainly a manager's task to 
attempt to build up the credibility of the various parties involved in an action. How fre. 
quently a manager, in conducting a meeting, will refer to the value which each one of the 
participants might contribute to the meeting? How frequently during a conference invol- 
ving people who do not know each other does the conference leader circle the table asking 
each participant to provide information about himself and explain his reason for attending?. 
Introductions of speakers are for the purpose of establishing a credibility level with an 
audience to provide a reason for listening to the speaker. In many cultures when two 
people meet, it is considered to be according to protocol not to proceed with business 
talk until the credibility of each is appreciated by the other. 
The manager, then, in an organization where he must deal with people who are in. 
volved with precise and specific things should be able to understand and speak that 
language. He also should be able to understand the language of the person who speaks in 
a more general way, who plants ideas and expects them to germinate, and who tends to 
want to move on to another subject. 
Willingness 
Desire or resistance to accept and use, or the degree of effort expended to 
transmit or respond to need, are essentials of this element. 
Willingness is also simple; it amounts to "Will you?" or "Won't  you?" "Will I?" or 
"Won't I?" For example, an individual who will not work with another cultural group, 
will not. A person who will not perform because he is afraid, will not. A person who will 
not respond to a directive from someone in a competing organization, will not. A person 
who will not disobey the law, will not. A person who is overly tired will not or perhaps 
cannot. A person who by trying exposes weakness, will not. Again, a myriad of condi. 
tions may exist which cause people to respond in 'will not '  form. A manager's primary 
device for contending with 'will not '  situations is to apply effective reward situations to 
change 'will nots'  to 'wills'. In principle, this is simple and yet a change from an environ- 
ment which fosters "will nots'  to one which is essentially 'will' is extremely difficult to 
attain. 
A manager must also consider 'will not '  from a positive standpoint. There are situa- 
tions where 'will not '  should be rewarded, such as: The refusal to falsify records, reluc. 
tance to yield to peer pressure, refusal to back an idea when it appears to be ' the thing to 
do' even when not sure, and things such as this. A manager skilled in the use of reward 
systems can apply his expertise for the encouragement of innovation as well as to other 
tasks. A difficulty is often encountered here, because it is difficult to measure the results 
from an innovation. A manager often will not try an innovation, because the trial itself 
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will consume valuable time and other valuable resources. When his activities are judged 
under a reward system which penalizes him for wasted resources, and he is not sure that 
a proposed change will result in savings, the reward system may cause the 'will not '  environ- 
ment to develop. 
Reward 
Reward is reason for action or in action. It is the foundation. It is the founda- 
tion for "Why should I?" or "Why shouldn't I?" The perceived degree or 
reward, positive or negative, determines the force cause for action. 
Reward, defined simply, is that which one receives in return for what one does. In 
the context used here, it includes all the things one receives in return for performance in 
employment. It includes anything which takes the form of a stimulus to generate an action 
or a counteraction to the force behind any action or inaction. The lack of reward may be 
just as effective a stimulus as a positive reward. Note that a negative reward and a lack of 
reward are not the same thing. A negative reward is more in the nature of punishment. It 
is interesting, however, that a lack of reward may be perceived as punishment simply be- 
cause a positive reward was not forthcoming (Nyenhuis 197~). 
The treatment of innovation should not  be considereddifferently from the treatment 
of any other resource. Some differences lie in the degree of risk and the general uncertainty 
surrounding anything new. Reward systems under such conditions, when chance for failure 
is high, have a high risk of being unfair. Reward for trying may be to lose one's job. Fre- 
quently the reward one receives after a profitable innovative accomplishment is in the 
nature of, "Well, it seems to work OK, but you shouldn't have tried it". 
There is frequent discussion among technology transfer specialists on the subject of 
'push' and 'pull' forces to accomplish transfer. A frequent quote is, "You can't push a 
wet noodle through a keyhole". This statement is likely to bring back the response, "You 
can, i f  you freeze it". Both 'push' and 'pull' forces are important for the movement of new 
technology into use. Effective transfer usually results from the satisfaction of a need -- a 
reward. The need may be generated as a result of a planned program to cause a need. Thus, 
the planned program is a push force, while the need that is generated is a pull force. The 
force behind it all is the reward for accomplishment. 
An aspect of 'reward' which warrants particular attention, is that of innovation evalua- 
tion. An innovation which is adopted, but which is not later supported by positive results 
from a credible evaluation system, is almost certain to be doomed. An effective manager 
justifies what he is going to do so that he can maintain resource support. He justifies what 
he is doing so that he can adjust to situational demands. He justifies what he has done so as 
to keep his systems running and to maintain his own credibility. 
The manager must constantly make evaluations of all the things which make up his 
resourse stockpile. There are many more or less standard ways of doing this. Unfortunate- 
ly, evaluation of an innovation is more difficult because there is typically no running record 
from the past. Benefits must he estimated, and whenever possible a monetary value of the 
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benefits assigned. 
IV USING THE CONCEPTS AND ELEMENTS 
We have stressed the importance of the establishment of an organizational environ- 
ment in which innovation can occur. One is tempted to say that a goal of the firm should 
be to make sure that managerial attention is directed toward all of the elements. To con. 
centrate much time on all of these things at once would undoubtedly cause a manager to 
encounter difficulties in other areas. We have found that barriers to the movement of tech- 
nology might be caused by deficiencies in the treatment of any one of the elements, but 
that in most cases it is the interrelationships between the elements that cause deficiencies. 
If deficiencies are visable it is usually the result of lack of attention to more than one 
element. It  is possible that unwanted situations appear to be caused by a particular man- 
agement style, whereas the effect of the style may be that it causes conditions pertaining 
to the element or elements to be deficient. 
At one time we were asked to assist in a program to speed the installation and utili- 
zation of safety devices by a large organization. Where installed, the devices were getting 
little use, and few installations had been made. A solution was reached when a negative 
gatekeeper was identified and found to be using an informal organization and an informal 
reward system to allow only his personally sponsored projects to survive. Temporary re- 
assignment cleared the situation, and permitted two effective linkers to acquaint the users 
with benefits which would follow adoption. 
The Pervasiveness of  the Elements 
In 1975 Jolly attempted to measure the overall contribution of each element toward 
successful transfer. It  was thought at the time that the importance of the different elements 
might be indexed to provide a measure of relative importance. The study and others did not 
provide a measure of relative importance. Instead, they demonstrated that any one of the 
elements might be most important in a particular situation. The study did demonstrate, 
however, the interaction between them. 
Eleven organizations performing similar engineering functions were selected for the 
study. One group of organizations was from the private sector, and a second group was from 
the public sector. An instrument was devised to measure the relative level of  presence, 
activity, and/or awareness of each of the transfer elements. Results permitted each of the 
organizations to be placed in a ranking order for each of the nine elements. The conclusion 
of the study indicated high performance among those organizations effective in the manage- 
ment of the transfer elements. 
V CONCLUSIONS 
One should not loose sight of the fact that much of the evolution of technology is 
simply diffusion, and the diffusion process is powerful. Many examples may he cited in 
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which the transfer of technology into use was more as a result of natural diffusion than 
managerial action. An example is evidenced as one considers that many organizations 
stagnate and perhaps die, while other organizations proceed profitably. The stagnating 
organization is often the product of inept management which has become steeped in the 
false belief that because it has been successful in the past it knows how. The drift to stag- 
nation is one form of natural evolution, but the growth and success of the vigorous organ- 
izatinn is just as much a natural evolution. Both the natural and the forced diffusion can 
occur as an exponential spiraling down or as an exponential spiraling up. It is the job of 
managers at all organizational levels to manage the organization so that spiral is upward. 
Public sector organizations are particularly susceptible, for unless the stagnation re- 
sults in revolution and take-over by outsiders, those people, and those systems which would 
be weeded out in a competitive environment become entrenched and powerful. New vigor- 
ous bureaus may be established with parallel mission so that someone else gets the job done. 
It is the job of the manager, however, to see that his own organization's vigor is maintained 
so that stagnation does not happen. 
The age of individuals in an organization seems to make little difference. It is difficult 
for inexperienced persons to recognize whether vigor and innovativeness are contributing to 
growth or to stagnation. The same innovativeness which contributes to increses in produc- 
tivity, can conceivably be directed toward beating the system to attain selfish gains for ones 
self or for segments of the organization at the expense of the whole. The challenge for the 
public sector manager is critical. To hold on to one's stature, and at the same time, to 
cause one's organization to be increasingly productive, is a stupendous task. It is hoped 
that enhanced capability to attract and utilize new technology will contribute toward the 
accomplishment of this task. 
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